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Photoluminescence in amorphous C: H and carbon rich Six Ci«: H films

Tetsuya Outakl, Norio OnTa and Seishi Itpa

The excitation spectra and thermal quenching behavior between 77-420 K were measured for the near—
optical-gap photoluminescence {peak; 2. 2-2. 6 ev, half width; 0. 80-0. 85 eV) appearing in amorphous C: H
and carbon rich Six C,_«: H films. For excitation of photons with near-optical-gap energies, the photo-
luminescence peak energy depends on excitation photon energy. While, for excitation of photons with
energies much greater than the optical gap, the peak energy becomes constant. The excitation spectrum
of the photoluminescence was found to be composed of two bands. The temperature dependence of the
photoluminescence intensity depends on which excitation band is employed. The high energy band is con- i
sidered to correspond to excitation of carriers to mobility gap. While, the low energy band is considered '
to be a characteristic excitation band reflecting localized tail states. A tentative energy—density-of state
model is presented to describe all these observation. Based on the configurational coordinate model, a brief
discussion is also given on the separation of the electron-phonon contribution and energy spread of the band
tail states responsible for the luminescence. The result seems to indicate that both contributions are larger

than for the case of the luminescence in a-Si: H.
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LTI DORBRIOBHE - REBERD LTz 2 ¥ -0
BRI EEThiol,

Rk At~ 2Av7 o Es0E, Ho0
FAAF —REFEMD = 2 AF — R0 EFRERRA
X7 AR FERRD EI VATV, 488 nm X & 365
om X THELABED BHEAZ FAOY— 7213

#F1 Hglamp (365 nm) & Ar* laser (488 nm) TERAL7~

Ha ot be A —
activation energy (meV)
sample
Hg lamp (385 nm) Ar+*laser (488 nm)
R5-8a 130 180
T-30201 260 500
rEsRE s 5 (1983)

0.1eV, A7 b AROZEIIH0.3eVthy (R2),
Wht 2 oopE D 2 REBEO G- ey —
DEN05eV L HREL, ZOEHA= RS-
BYOBBER Ec ~OBEMbicitT s gzl
Vs F: Ee-Ep~0.18eV, Eq-Ev~0.13eV L#E% -
DT, 488nm T ERE LA ER E eHEeRE
evy, B i LRBETERV. LT PL OfR
EHEORTEHET 2, B9k TE—EDp
~0.13eV, Es-Ey~0.18eV & Ex kv~ BH2m
B Fy VADE = OBEEIN L E50122.75eV
PlE ik bh s, ZOffic LiRe Ec-Ep~0, 13 eV,
B LU Ea-Ev~0.18eV %ML % £3.06eV L7 b EhiE
Az b (8) 2nbh Rbje Ec-Ev D 3.05eV &
LTI —FH T 5.

4.3 SHOWE

PL o REREOME L ®RFEKNR T
b LT, EBRicns LEIBEEOMECEHELT
LESid, 400K ¥ TLMMETE ot &8
TR L L 5 nFHEST, REidERdn
FCRRE THIELTTV, L0 LVEEERT O ME
P L. FiShi RS-6a oFEFHcoWT, i
Mt OFHiiY: b= A ¥ — L RBEECH T T
AEBRLLH, SEAREREALS + LONELE
& & LEBRN et oM ity BEo L sk
AT CE LA E S PIC OV TR LT A5 L8NS
A5 ERBo TR LB oL TR B LT
HFNEE L T 5.

5 ¥ & 08

ety (CGHy) & 7aa v (Ar) O BEF AT,
Uhay S) F—re b ETERIEHEAA 2D v
FEW L h, {F8 L7 Crich /p a-8i, Cip: Hiliic B
bhd PLEEA <2 b A2 PL O BEHED Bt 43
%, PL @IEE (0. 8~0.85eV) DEFT R 3 — }
RREFECRT R 2T -7 BASER L2 C:H
BICaSi, C - HEDOERA 2 | Ayt, HES
y 7 X DRz R AF M 2 o0RBENRESD. B
A D P BEEY » » FO BB RLTE
b, E=FA¥-HOBEFOHEHFIXEFy » 7B
BEY +» » 7ORCE T 5 MR FH T REkRL 0
BRERLTNSEEL. CheEDELRL R, =
AAF— LRBEECHT T ARl
A~ b A DERORRER EREARS P A0k
BAL—ZAY7 P ELL L, PL © EHIF () 2B
F—7 2/ YOWREFAOHE (0ep) L7 5 7 vOHE




K, AEEE, SEERR

LAl b OEY (o) 3L, BEVEOFERY
EE L, FOERPL ORGIEORERR, ali:HjA
EERTEGCET—7 » / VHEFREE WA Y FTT
NOFLIIC I OOlIDHEENELLRDE Z LEm
L.

PL B EO REHRFEY L EE{L=f ¥ -2 HIL L
tr. FOREEMT A A —DEIIH =R AF —HO
FHER R R0 365 nm TR LIBE L, B
A X — O EhEEH 1 0% D 488 nm YL CENE LA
BETRERY, BEOHSKREL KDL b
foo BRI L D EE b= 2 ¥ —RRi A0, Bl
D=F X — DRETECET 5 2 F 0, EETHE
I UHEFH D 7 1 ARBRCRELTV-SE TR L
VLD, LhEZnBEER-~EHLIhd o EHIE
TR EELRERATELLER LA

A BAUEDO - AFE R R ERS, ARE
AEEFR LR L L2 L, E# L
ERVET
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